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8. An apparatus for compassing a digital input signal, the apparatus 
comprising: 

index generating means for|generating an index in response to the 
digital input signal; 

block length decision meanslfor determining a division of the digital 
input signal into blocks in response to the index; 

block floating processing me ins for applying block floating 
processing to the blocks of the digit; il input signal in response to the index; 

orthogonal transform means "or orthogonally transforming each block 
floating processed block of the digital input signal to produce plural spectral 
coefficients; and 



adaptive bit allocation means 



for dividing the plural spectral 



coefficients from the orthogonal transform means into bands, and for 
adaptively allocating a number of quantizing bits to quantize the spectral 
coefficients in each of the bands. 

9. The apparatus of claim 8, ^herein: 

the digital input signal comprises plural words, each of the plural 
words having an absolute value; and 

the index generating means 
logical sum of the absolute values of 



10. The apparatus of claims 8 



means includes a Discrete Cosine Transform circuit. 

\ 



generates the index by calculating a 
ihe words. 



]>r 9, wherein the orthogonal transform 
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11. The apparatusW claim 8, wherein: 

(a) the index generating means generates an index for each of plural 
sub blocks obtained by dividing the digital input signal in time; 

(b) the block length decision means includes comparing means for 
comparing the indices of adjkcent sub blocks of the digital input signal; and 

(c) the block floating processing means applies block floating 
processing to each block of the digital input signal determined by the block 
length decision means using alblock floating coefficient calculated from the 
indices of the sub blocks constituting the block. 

12. The apparatus of claim 11, wherein: 

the digital input signal unhides plural words, each word having an 
absolute value; and 

the index calculating meahs calculates the index for each of the sub 
blocks by determining a maximuijp of the absolute values of the words in the 
sub block. 



13. The apparatus of claim 11, wherein: 

(a) the index generating means includes: 

(1) means for dividing the digital input signal in time into sub 
blocks, and 

(2) index calculating {means for calculating an index for each 
sub block; and 

(b) the block length decisionlmeans additionally includes block 
defining means, responsive to the comparing means, for determining a 
division of the digital input signal inltime into blocks composed of a selected 
one of one sub block, two sub blocks, and four sub blocks. 
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Df claim 13, wherein: 



includes: 



14. The apparatus 
the means for divic ing the digital input signal in time into sub blocks 



means for dividing the digital input signal in time into frames, 



and 



digital input signal into two 



means for dividing each frame into a first sub block and a 
second sub block; 

the comparing meahs is for comparing the indices of the first sub 
block and the second sub b ock; and 

the block defining means determines a division of each frame of the 



block is twenty or more tin es the index of the first sub block, and otherwise 



determines a division of the 
block. 



equal blocks when the index of the second sub 



frame of the digital input signal into a single 
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15. The apparatus of c%m 13, wherein: 

(a) the means for dividing the digital input signal in time into sub 
blocks includes: 

(1) means for dividing the digital input signal in time into 
frames, and 

(2) means for dividing each frame into a first half sub block, a 
second half sub block, and! into four quarter sub blocks; 

(b) the comparing means islfor comparing the indices of the first half 
sub block and the second half sub block and for comparing the indices of 
pairs of adjacent quarter sub block!;, each pair of adjacent quarter sub blocks 
including a first quarter sub block '< nd a second quarter sub block; and 

(c) the block defining means determines a division of each frame of 
the digital input signal: 

(1) into four equal blocks when the index of the second of any 
pair of adjacent quarter sub blocks is twenty or more times greater 

■ any pair of adjacent quarter sub blocks, 
) :ks when the index of the second half 
sub block is ten or more times, but less than twenty times, the index 
of the first half sub block, and 

when the index of the second half sub 
ndex of the first half sub block. 



than the index of the first of 
(2) into two equal bio 



(3) into a single block 
block less than ten times the 



16. The apparatus of claim 8 



wherein the adaptive bit allocation 



means is for dividing the spectral coefficients into bands corresponding to 
critical bands. 



17. The apparatus of claim 8 
means is for dividing the spectral coefficients 
bands corresponding to a fraction of 



wherein the adaptive bit allocation 

towards higher frequencies into 
a critical band. 
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18. An apparatus fo^ compressing a digital input signal, the apparatus 
comprising: 

means for deriving plural spectral coefficients from the digital input 
signal; and 

adaptive bit allocatioA means for dividing the spectral coefficients by 
frequency into bands and fori adaptively allocating a number of quantizing 
bits for quantizing the spectral coefficients in each of the bands in response 
to an allowed noise level forjeach of the bands, the adaptive bit allocation 
means comprising: 

allowable noisel level calculation means for calculating an 
allowed noise level forjeach of the bands; 

comparmg meafrs for comparing, in each of the bands, the 
allowable noise level wtith a minimum audible level; and 

selecting means tfor selecting the minimum audible level as the 
allowable noise level for each of the bands wherein the comparing 
means determines that tl le minimum audible level is higher than the 
allowable noise level. 

19. The apparatus of claim 18, wherein the means for deriving plural 
spectral coefficients from the digital input signal includes an orthogonal 
transform circuit. 



20. The apparatus of claftn 
circuit is a Discrete Cosine Traifcform 



19, wherein the orthogonal transform 
(DCT) circuit. 
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21. The apparatus of Claims 18 or 19, wherein: 

the adaptive bit alloca ion means quantizes the spectral coefficients 
using an actual number of bit s; 

the apparatus additior ally includes: 

means for prov iding an output signal including a target 
number of bits, and 

means for deter nining an error between the actual number of 
bits and the target number of bits; and 

the allowable noise level calculation means includes means for 
adjusting the allowable noise l<;vel in response to the error between the 
actual number of bits and the target number of bits. 

22. The apparatus of ckim 21, wherein the adaptive bit allocation 
means includes adjusts the num ?er of quantizing bits allocated to the bands 
in response to changes in the al owable noise level caused by the means for 
adjusting the allowed noise leve 

23. The apparatus of claims 18 or 19, wherein the means for deriving 
spectral coefficients from the digital input signal includes: 

block length decision means for determining a division of the digital 
input signal in time into blocks in response to an index; 

block floating means for Applying block floating processing to each 
block of the digital input signal v sing the index as a block floating 
coefficient; and 

means for deriving the spectral coefficients from the block floating 
processed blocks of the digital input signal. 



• 
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24. The apparatus of fclaims 18 or 19, wherein: 

the adaptive bit allocation means is additionally for dividing the 

spectral components in a bandlcorresponding to a critical band into plural 

sub bands, the plural sub bands including a lowest frequency sub band; 

the comparing means isfltor comparing, in the band corresponding to 

a critical band, the allowable ncyse level for the band with the minimum 

audible level for the lowest frequency sub band; and 



the selecting means is for 
the band corresponding to the c 



selecting, as the allowable noise level for 
tical band, the minimum audible level of the 
lowest frequency sub band when the comparing means indicates that the 
minimum audible level of the lo^st frequency sub band is higher than the 
allowable noise level. 
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1 . (amended) An [coding] apparatus for compressing a digital input 
signal , the apparatus comprisi 

a band division filter foi dividing the [an input] digital input signal 
into a frequency range signal iq each of plural [components in a plurality of] 
frequency ranges: [bands;] 

a block length decision circuit for determining a division of each 
frequency range signal in time into blocks in response to an index: 

a block floating processing means [circuit] for a pplying block floating 



processing to each frequency ran;e signal in response to the index 



[a plurality of] orthogonal 
transforming each block floating 



plural spectral coefficients, the o 



[implementing, every block, floating processing to an output signal of the 
band division filter;] 

transform means [circuits] for orthogonally 
rocessed frequency range signal to produce 



logonal transform means transforming 



each frequency range signal in blocks determined by the block length 
decision means: [respective output signals on the time base of the block 
floating circuit to signals on the frequency base;] and 

[an] adaptive bit allocation means [encoder] for dividing the plural 
spectral coefficients from [output signals of] the orthogonal transform means 
into [circuits into signal components p critical] bands and for [to] adaptively 
allocating a number of quantizing [allocate] bi ts to quantize the spectral 
coefficients in each of the bands in response to an allowable [numbers 
thereto on the basis of allowed] noise \evel in each of the bands, [levels 
every respective critical bands, 

wherein the length in the\ time base direction of the block is 

caused to be variable, and the lehgth in the time base direction of the 

block and a floating coefficient at the time of the floating processing 

are determined on the basis of the same index.] 
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2. (amended) The [A coding] apparatus of [for a digital signal as set 
forth in] claim 1, whereini 

each frequency range signal includes plural words, each of the words 
having an absolute valufe: and 

the apparatus additionally includes an generating means for generating 
the [said] index by calculating [is given by] a logical sum of the absolute 
values of the [respective] Iwords. 




25. The apparatus of claims 1 or 2, wherein the orthogonal 
transform means includes a Discrete Cosine Transform circuit. 

26. The apparatus of claim 1, wherein: 

(a) the apparatus additionally comprises an index generating means 
for generating an index for each oflplural sub blocks obtained by dividing 
each frequency range signal in timet 

(b) the block length decision Imeans determines a division of each 
frequency range signal in time into Blocks by comparing the indices of 
adjacent sub blocks of the respective If requency range signal; and 

(c) the block floating processing means applies block floating 
processing to each block of each frequency range signal determined by the 
block length decision means using a block floating coefficient calculated 
from the indices of the sub blocks constituting the block. 




10 



K 



27. The apparatus of claim 26 J wherein 

each frequency range signal includes plural word, each word having 
an absolute value; and 

the index calculating means calculates the index for each sub block by 
determining a maximum absolute value flor the sub block. 



• 
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28. The apparatus ofl claim 26, wherein: 

(a) the index generating means includes: 

(1) means for qividing each frequency range signal in time 
into sub blocks, and 

(2) an index calculating means for calculating the index for 
each sub block; 

(b) the block length decision means includes: 

(1) a comparing jmeans for comparing the indices of adjacent 
sub blocks, and 

(2) a block defining means, responsive to the comparing 
means, for determining a division of each frequency range signal into 



blocks composed of a sel 
and four sub blocks. 



cted one of one sub block, two sub blocks, 



29. The apparatus of claim 28, wherein: 

the means for dividing eadh frequency range signal in time into sub 
blocks is additionally for dividing! each frequency range signal into frames, 
and for dividing each frame into a first sub block and a second sub block; 

the comparing means is fof comparing the indices of the first sub 
block and the second sub block; 

the block defining means determines a division of each frame of each 
frequency range signal into two equal blocks when the index of the second 
sub block is twenty or more times t le index of the first sub block, and 
otherwise determines a division of t le frame into a single block. 
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30. The apparatus of claim 28, wherein 

the means for dividing each frequency range signal in time into sub 
blocks is additionally for dividing each frequency range signal into frames, 
and for dividing each frame into a first half sub block, a second half sub 
block, and four quarter sub blocks; 



the comparing means 
sub block and the second half 



s for comparing the indices of the first half 
sub block and for comparing the indices of 
pairs of adjacent quarter sub blocks, each pair of adjacent quarter sub blocks 
including a first quarter sub block and a second quarter sub block; and 

the block defining mean^ is for determining a division of each frame 
of each frequency range signal: 

into four equal bldeks when the index of the second of any 
pair of adjacent quarter sud blocks is twenty or more times greater 
than the index of the first of any pair of adjacent quarter sub blocks, 

into two equal blocks when the index of the second half sub 
block is ten or more times, qut less than twenty times, the index of 
the first half sub block, and 

into a single block whdn the index of the second half sub 
block less than ten times the index of the first half sub block. 



3. (amended) An [A coding] apparatus for compressing a digital input 
signal , the apparatus comprising: 

ins for dividing the [an input] digital input 




[a] band division filter me 



signal into a frequency range signal in each of plural [signal components in a 
plurality of] frequency ranges: [bands;] 

[a] block floating processing means [circuit] for applying block 
[implementing, every block,] floating processing to each frequency range 
signal divided in time into blocks: [pn output signal of the band division 
filter;] 
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[a plurality of] orthogc&al transform means [circuits] for orthogonally 
transforming each block of eac i frequency range signal to provide plural 



spectral coefficients: [respective output signals on the time base of the block 
floating circuit to signals on thel frequency base;] and 

[an] adaptive bit allocation means [encoder] for dividing the spectral 
coefficients from [output signals pf] the orthogonal transform means 
[circuits] into [signal components! in critical] bands and for [to] adaptively 
allocating a number of quantizing ! Tallocate] bi ts for quantizing the spectral 
coefficients in each of the bands in response to an allowable [numbers 
thereto on the basis of allowed] noise level in each of the bands, the adaptive 
bit allocation means including: [levels every respective critical bands, 
said apparatus further comprising:] 

allowable [allowed] noise level calculation means for 
calculating the allowable [al owed] noise level for each of the bands, 
[levels obtained within the critical band every critical band; and] 

comparison means for comparing , in each of the bands, the 
allowable [a corresponding allowed] noise level with a minimum 
audible level and for setting [to raise or set] a flag for each of the 
critical bands wherein [when] Ithe minimum audible level is higher 
than the allowable [allowed] noise level, and 

means for selecting, [wherein,] in each of the [critical] bands 
wherein [where the comparison raises] the flag is set, [flag, the level 
of] the minimum audible level ftcurve is selected] as the allowed noise 
level. 
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4. (amended) The [A cocfljng] apparatus of [for a digital signal as set 
forth in] claim 3, wherein^ 

the adaptive bit allocation tmeans quantizes the spectral coefficients 
using an actual number of quantizing bits: 



the apparatus additionally includes: 



means for providing 



bits and the target number 



an output signal including a target 



number of bits, and 

means for determining an error between the actual number of 



o f bits: and 



the allowable [allowed] noise level calculation means [is constructed 
to] calculate s the [an] allowed noisd level from an energy in each of the 
[every critical] bands^. and includes means for adjusting the allowable [the 
minimum audible curve, etc., and to] further calculate an allowed] noise level 
in response to the [on the basis of arfl error between the actual number of 
bits and the [an output information quantity and a bit rate] target number of 
bits, [value of the final coded data.] 



5. (amended) The [A coding] apparatus of [for a digital signal as set 
forth in] claim 4, wherein the adaptive! bit allocation means additionally 
includes means for adjusting the number of quantizing bits allocated to each 
of the bands [respective unit blocks arelincreased or decreased] by changing 
[using an output of] the allowable [allowed] noise leveL [calculation means.] 



# 
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31. The apparatus of claim 3, wherein: 

the adaptive bit allocation means is additionally for dividing the 
spectral components in one critical band from the orthogonal transform 
means into plural bands, tnp plural bands including a lowest frequency band; 
and 

the comparison meaik is for comparing, in the critical band, the 
allowable noise level for the critical band with the minimum audible level for 
the lowest frequency band, and for setting the flag for the critical band when 



the lowest frequency band is higher than the 




the minimum audible level o 
allowable noise level. 



6. (amended) The [A codini] apparatus of claim 3. wherein: [for a 
digital signal comprising: 

iding an input digital signal into signal 
components in a plurality of frequency bands; 

a block floating circuit for implementing, every block, floating 
processing to an output signal of theiband division filter; 

a plurality of orthogonal transform circuits for orthogonally 
transforming respective output signals on the time base of the block floating 
circuit to signals on the frequency base; and 

an adaptive bit allocation encoc er for dividing output signals of the 



components in critical bands to 
on the basis of allowed noise levels 



orthogonal transform circuit into signa 
adaptively allocate bit numbers thereto 
every respective critical bands, 

said apparatus further comprising 

allowed noise level calculation means for calculating allowed noise 
levels obtained within the critical band 2 very critical band; and 

comparison means for comparing a corresponding allowed noise level 
with a minimum audible level to raise dr set a flag when the minimum 
audible level is higher than the allowed noise level,] 
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the apparatus additional 



v comprises a block length decision means 



for determining a division of each frequency range signal in time into blocks 



in response to an index: 

the block floating processing means applies block [wherein the length 



in the time base direction of tfu block is caused to be variable, and the 



length in the time base direction 
time of the] floating processing 



of the block and a floating coefficient at the 
to each block of each frequency range signal 



using the index as a block float ng coefficient; [are determined on the basis 



of the same index,] and 

the orthogonal transfornd 



processed frequency range sign; 



means transforms each block floating 



in blocks determined bv the block length 



decision means . [wherein, in tt 
raises the flag, the level of the 
allowed noise level.] 



e critical band where the comparison means 
r linimum audible curve is selected as the 



7. (amended) The [A cod ng] apparatus of [for a digital signal as set 
forth in any one of] claims 3. 4. p. or [1 to] 6, wherein the [said] orthogonal 
transform means includes [circuit) is constructed as] a Discrete Cosine 
Transform (DCT) circuit. 
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32. A method for compressing a digital input signal, the method 
comprising the steps of: 

generating an index in Response to the digital input signal; 

determining a division qf the digital input signal into blocks in 
response to the index; 

applying block floating 
signal in response to the index; 

orthogonally transforming each block floating processed block of the 
digital input signal to produce p ural spectral coefficients; and 

dividing the plural spectral coefficients into bands, and adaptively 



>rocessing to the blocks of the digital input 



allocating numbers of quantizing 
each of the bands. 

33. The method of claim 



bits to quantize the spectral coefficients in 



32, wherein: 



the digital input signal comprises plural words, each of the plural 
words having an absolute value; 

in the step of generating ail index, the index is generated by 
calculating a logical sum of the absolute values of the words. 



34. The method of claims 32 or 33, wherein, in the step of 
orthogonally transforming each block floating processed block of the digital 
input signal, each block floating processed block of the digital input signal is 
orthogonally transformed using a discrete cosine transform. 
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35. The method of clfijim 32, wherein: 

(a) in the step of gene rating an index, an index is generated for each 
of plural sub blocks obtained by dividing the digital input signal in time; 

(b) the step of determi ning a division of the digital input signal into 
blocks includes the step of comparing the indices of adjacent sub blocks of 
the digital input signal; and 

(c) in the step of appl; 
the digital input signal, block 
the digital input signal using i 



ring block floating processing to each block of 
floating processing is applied to each block of 
block floating coefficient calculated from the 



indices of the sub blocks cons tituting the block 

36. The method of clam 35, wherein: 

the digital input signal includes plural words, each word having an 
absolute value; and 

in the step of calculating an index, the index for each of the sub 
blocks is calculated by determining a maximum of the absolute values of the 
words in the sub block. 

37. The method of claim 35, wherein: 
(a) the step of calculating an index includes the steps of: 



(1) dividing the di 



and 



(2) calculating an 



blocks, a division of the digital 
a selected one of one sub block, 



gital input signal in time into sub blocks, 



index for each sub block; and 



(b) in the step of determining a division of the digital input signal into 



input signal in time into blocks composed of 
two sub blocks, and four sub blocks is 
determined in response to the step of comparing the indices of adjacent sub 
blocks. 
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38. The method of claiin 37, wherein: 

(a) the step of dividing pie digital input signal in time into sub blocks 
includes the steps of: 

(1) dividing the digital input signal in time into frames, and 

frame into a first sub block and a second sub 

block; 

(b) in the step of the coniparing the indices of adjacent sub blocks, 
the indices of the first sub block! and the second sub block are compared; and 

(c) in the step of determining a division of the digital input signal into 
blocks, a division of each frame of the digital input signal into two equal 
blocks is determined when the s :ep of comparing determines that the index 
of the second sub block is twenty or more times the index of the first sub 
block, and a division of the frarie of the digital input signal into a single 
block is otherwise determined. 
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39. The method of claim 37, wherein: 

(a) the step of dividinglthe digital input signal in time into sub blocks 
includes the steps of: 1 

(1) dividing the digital input signal in time into frames, and 

(2) dividing eachlframe into a first half sub block, a second 
half sub block, and into four quarter sub blocks; 

(b) in the step of comparing the indices of adjacent sub blocks, the 
indices of the first half sub block and the second half sub block are 
compared, and the indices of pairs of adjacent quarter sub blocks are 
compared, each pair of adjacent quarter sub blocks including a first quarter 
sub block and a second quarter sub block; and 

(c) in the step of determining a division of the digital input signal in 



time into blocks, the division of 
determined as follows: 

(1) into four equal 
indicates that the index ol 



each frame of the digital input signal is 



blocks when the step of comparing 
the second of any pair of adjacent quarter 
sub blocks is twenty or mbre times greater than the index of the first 
of any pair of adjacent quarter sub blocks, 

(2) into two equal blocks when the step of comparing indicates 
that the index of the secoi d half sub block is ten or more times, but 
less than twenty times, tte index of the first half sub block, and 

(3) into a single block when the step of comparing indicates 
that the index of the second half sub block less than ten times the 
index of the first half sub block. 



40. The method of claim 32, wherein, in the step of dividing the 
plural spectral coefficients into bands, the spectral coefficients are divided 
into bands corresponding to critical bands. 
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41. The method of dlaim 32, wherein, in the step of dividing the 
plural spectral coefficients into bands, the spectral coefficients towards 
higher frequencies are divided into bands corresponding to a fraction of a 
critical band. 



42. The method of claim 32, wherein: 

the method additionally comprises the step of dividing the digital 
input signal into a frequency range signal in each of plural frequency ranges; 

in the step of generatirg an index in response to the digital input 
signal, an index is generated ii response to each frequency range signal; 

ig a division of the digital input signal into 
blocks, the division of each frdbuency range signal into blocks is determined 
in response to the respective index; 

in the step of applying block floating processing to the digital input 



signal, block floating processing 



range signal in response to the respective index; and 



in the step of orthogonal! 
block of the digital input signal, 



is applied to the blocks of each frequency 



f transforming each block floating processed 
sach block floating processed block of each 
frequency range signal is orthogonally transformed to produce the plural 
spectral coefficients. 
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43. A method for confessing a digital input signal, the method 
comprising the steps of: 



deriving plural spectral 



dividing the spectral coefficients by frequency into bands; and 



adaptively allocating a 
spectral coefficients in each of 



coefficients from the digital input signal; 



lumber of quantizing bits for quantizing the 
the bands in response to an allowed noise 
level for each of the bands, the step of adaptively allocating a number of 
quantizing bits comprising the steps of: 

calculating an al owable noise level for each of the bands, 
comparing, in e4ch of the bands, the allowable noise level 
level, and 

selecting the miriimum audible level as the allowable noise 
level for each of the bar ds wherein the step of comparing determines 
that the minimum audible level is higher than the allowable noise 



level. 

44. The method of claim 
spectral coefficients from the di; 



43, wherein the step of deriving plural 
:ital input signal includes the step of 



orthogonally transforming the digital input signal 



45. The method of claim 
transforming the digital input 
transformed using a discrete cosine 



signal 



<W, wherein, in the step of orthogonally 
, the digital input signal is orthogonally 
transform. 



SONY-C2195 



PATENT 



-23- 



46. The method ofj claims 43 or 44, wherein the method provides a 
compressed signal includiig a target number of bits, and wherein: 

in the step of ada^tively allocating a number of quantizing bits, the 
spectral coefficients are quantized using an actual number of bits; 

the method additionally includes the step of determining an error 
between the actual number of bits and the target number of bits; and 

the step of adapti\ ely allocating a number of quantizing bits includes 



the step of adjusting the i 
between the actual number 



47. The method o 
allocating a number of quantizing 
allocated to the bands is a 
noise level caused by the 



owable noise level in response to the error 
of bits and the target number of bits. 



claim 46, wherein, in the step of adaptively 

bits, the number of quantizing bits 
Ajusted in response to changes in the allowable 
step of adjusting the allowed noise level. 



48. The method of blaims 43 or 44, wherein the step of deriving 
spectral coefficients from the digital input signal includes the steps of: 

determining a divisipn of the digital input signal in time into blocks in 
response to an index; 



applying block floati 



signal using the index as a I lock floating coefficient; and 



deriving the spectral 
blocks of the digital input sij 



Lg processing to each block of the digital input 



coefficients from the block floating processed 
nal. 
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49. The method of claims 43 or 44, wherein: 

in the step dividing the spectral coefficients into bands, the spectral 
components are divided into bands including a band corresponding to a 
critical band, and the spectral coefficients in the band corresponding to a 
critical band are divided into plural sub bands, the plural sub bands including 
a lowest frequency sub band; 

in the step of comparing the allowable noise level for the band 
corresponding to a critical band is compared with the minimum audible level 
for the lowest frequency s ub band; and 

in the step of selecting, the minimum audible level for the lowest 
frequency sub band is selected as the allowable noise level for the band 
corresponding to the critical band when the step of comparing indicates that 
the minimum audible levej of the lowest frequency sub band is higher than 
the allowable noise level. 

50. The method of blaim 43, wherein the step of deriving plural 
spectral coefficients from die digital input signal comprises the steps of: 

dividing the digital input signal into a frequency range signal in each 
of plural frequency ranges; 

generating an index n response to each frequency range signal; 

determining a division of each frequency range signal into blocks in 
response to the respective index; 

applying block floatir g processing to the blocks of each frequency 
range signal in response to the respective index; and 

orthogonally transforriing each block floating processed block of each 
frequency range signal to produce the plural spectral coefficients. 



SONY-C2195 



PATENT 



-25- 



51. An apparatus for\expanding a compressed digital signal including 
plural quantized spectral coefficients and auxiliary information, the apparatus 
comprising: 

adaptive bit allocation decoding means, operating in response to the 
auxiliary information, for inve rsely quantizing the quantized spectral 
coefficients to provide plural s pectral coefficients; 

block floating means for applying block floating to the spectral 
coefficients; 

inverse orthogonal trar sform means for inversely orthogonally 
transforming the block floatin ; processed spectral coefficients to provide 
plural frequency range signals; and 

inverse filter means fo ' synthesizing the frequency range signals to 
provide an output signal. 



52. The apparatus of claim 51, wherein the inverse orthogonal 
transform means includes an inverse discrete cosine transform circuit. 
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53. The apparatus of claim 51, wherein: 

(a) the apparatus is fpr expanding a compressed digital signal 
wherein: 

(1) the spectral coefficients are quantized in critical bands, 

(2) at least one higher frequency critical band is divided into 
plural sub bands, the pub bands including a lowest frequency sub 
band, and 

(3) the auxiliaiiy information includes an allowable noise level 
for each critical band,] the allowable noise level for the critical band 
divided into sub bands being the allowable noise level for the lowest 
frequency sub band; and 

(b) the apparatus additionally comprises means for determining an 
allowable noise level for eachlsub band in the critical band in response to the 
allowable noise level for the critical band. 
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54. A method for expanding a compressed digital signal to provide a 
digital output signal, the compressed digital signal including plural quantized 



spectral coefficients divided by 



frequency into bands, at least one of the 



further divided by frequency in 



bands being a divided band wh< rein the spectral coefficients in the band are 



o sub bands, the compressed digital signal 



band as the allowed noise lev 
band when the flag signal for 



additionally including an allowed noise level for each band, and, for each 
divided band, a flag signal, the quantized spectral coefficients in each band 
and sub band being quantized 1 ising an adaptively-allocated number of 
quantizing bits, the method co uprising the steps of: 

setting, in each divided band, the allowed noise level of the band as 
the allowed noise level for the band when the flag signal for the band is in a 
first state, and setting, in each divided band, the allowed noise level of the 

1 for one of the sub bands constituting the 
the band is in a second state; 
determining, in each divided band, from the allowed noise level of 
the band, an allowed noise lejvel for each of other sub bands constituting the 
band; 

using the allowable noise level for each band and sub band to 
inversely quantize the respective quantized spectral coefficients in each band 
and sub band to provide spectral coefficients; and 

deriving the digital output signal from the spectral coefficients. 

55. The method of claim 54, wherein: 



the allowed noise level 
level for the lowest-frequencj 



for each divided band is the allowed noise 
sub band in the divided band; and 
in the step of determiiiing an allowed noise level for each of other 
sub bands, the allowed noise level for each of the other sub bands higher in 
frequency than the lowest-frequency sub band is calculated. 
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56. The method of clarni 54, wherein: 

the method additionally includes the step of providing a read-only 

ise levels are stored; and 
an allowed noise level for each of other sub 
bands constituting the band infcludes the step of reading an allowed noise 
level for each of the other sut bands from the read-only memory in response 

the band. 



memory wherein allowable nc 
the step of determinin; 



to the allowed noise level for 



57. The method of 
output signal from the spectr^ 
dividing the spectral 

ranges; 

inversely orthogonalli 
frequency range to provide a 

synthesizing the frequency 

signal. 



cliim 54, wherein the step of deriving the digital 
coefficients includes the steps of: 
Coefficients by frequency into plural frequency 

transforming the spectral coefficients in each 
frequency range signal; and 

range signals to provide the digital output 



58. The method of 
signal, the plural quantized 
into bands corresponding to 



cMim 54, wherein in the compressed digital 
spectral coefficients are divided by frequency 
chtical bands. 



Remarks 

This application is a Continuation of the applicants' prior application, 
serial no., 07/857,980. A notice of allowance was received in the prior 
application, but the applicants have petitioned to withdraw the prior 
application from issue so that an additional information disclosure statement 
can be filed. 

The applicants have extensively amended the specification to refine 
the translation and to eliminate typographical, idiomatic and grammatical 
errors. The applicants have also amended the language of the specification 
so that the claim limitations are more clearly supported. 



